cells producing monoclonal antibodies were prepared by fusion of mouse mye-
Among those that reacted positively the following results were obtained: those that reacted with TMV-OM only, 16/192=8.3%; those that reacted with both TMV-OM and TMV-T, 48/192=25.0%;
and those that reacted with TMV-T only, 63/ 192=32.8%. Individual hybridoma clones that produced high titre-antibodies were selected and increased quantitatively and the culture fluid samples containing monoclonal antibodies were collected. At the same time, the clonal hybridoma cells were intraperitoneally injected into mice for production of ascites fluid containing monoclonal antibodies.
The tests for specific reactivity with TMV-OM and TMV-T of the monoclonal antibodies prepared against TMV-OM from both the cell-culture-fluid and ascites fluid samples were performed by the RPHI and PHA methods and the results are shown in Table 1 . While four cell lines such as 5E2, 9B6, 10D5 and 10G2 produced TMV-OM specific antibody, 9 cell lines including 1C7, 1F1, 5A4, 6A2, 6H9, 8E9, 1OH1, 11B3 and 11H2 produced antibodies reactive to both TMV-OM and TMV-T.
Antibody from three cell lines such as 1H11, 2G6 and 3H2 was specific to TMV-T only. However, in case of ascites fluids obtained from the cell lines 2B6 and 4F2 the former reacted strongly with TMV-OM and weakly with TMV-T, while the latter reacted strongly with TMV-T The lower wells of A contained the monoclonal antibodies (1H11 and 9B6), which reacted specifically with TMV-T and TMV-OM, respectively.
The lower well of B contained the monoclonal antibody (1C7) reacting with both TMV strains used. ount of the antigen required ranged 5ng to 10ng. With regard to antibodies capable of reacting with both TMV-OM and TMV-T, in particular those from the cell lines 11H2, 10H1 and 1F1, a ratio of inhibitory antigen between TMV-OM and TMV-T was 1:1 or 2:1. However, monoclonal antibodies from the cell lines 1C7 and 5A4 required more inhibitory antigen than those mentioned above and the ratios between TMV-OM and TMV-T were 4:1 and 1:1, respectively.
Discussion
In this study the following grouping of serological specificity of antibodies to TMV-OM was made possible by means of the RPHI and PHA methods using monoclonal antibodies produced against intact virions of TMV-OM: (1) antibody specifically reacting with TMV-OM, (2) antibody reacting with both TMV-OM and TMV-T, and (3) antibody specifically reacting with TMV-T. This grouping was also confirmed by double immunodiffusion test (Fig. 1-A and B) . These results suggest the presence of three distinct epitopes on the virions of TMV-OM.
In more detailed studies on some selected hybridoma cell lines secreting the above mentioned three antibodies, (1) the results obtained by the PHI method suggest presence of two epitopes associating with the antibody that specifically reacts with TMV-OM, (2) three epitopes associating with the antibody that reacts with both TMV-OM and TMV-T and (3) one epitope associating with the antibody that reacts specifically with TMV-T.
In other words, these results suggest that six epitopes are present on the virions of TMV-OM.
The detection of epitopes in this investigation is limited to the surface of TMV virions, since only intact virions were used as an immunogen.
For further study of antigenic structure, the use of sub-unit coat protein as well as tryptic peptides immunogens is essential.
In investigation of the antigenic structure of intact virions TMV, TMV coat protein and tryptic peptides of TMV coat protein, Anderer (1963) Regenmortel and his coworkers (1979, 1980)21,22) also reported five antigenic determinants of TMV and suggested that three are cryptotopes located on the inner part of coat protein and two are epitopes located on the surface of TMV virions. More recently they found two additional epitopes by means of inhibition of enzyme-linked immunosorbent assay (ELISA)2,3).
Of special interest in this investigation is that, in spite of using intact virions of TMV-OM as an immunogen, there is monoclonal antibody specifically reacting with TMV-T. Loor (1971) 18) also reported the occurrence of a hetero specific antibody reactive to TMV-Dahlemense in polyclonal antibodies obtained by using TMV-Vulgare as an immunogen in rabbits.
In our study, it should not be discounted a possibility that intact virions injected into mice dissociate under certain in vivo physiological conditions, resulting in possible formation of antibodies against thus exposed epitopes which otherwise remain hidden internally.
An investigation is in progress to ascertain this possibility.
In the test with the cell lines 2B6 and 4F2, monoclonal antibody from 2B6 was predominantly specific to TMV-OM but also weakly reactive with TMV-T and vice versa in that from 4F2. This result may suggest the occurrence of structural overlapping in epitopes specific to TMV-OM and TMV-T.
It has been reported recently that certain differences in antigenic structure of TMV strains undistinguishable by polyclonal antisera can be made detectable by production of monoclonal antibodies1,6). In those studies it was found that each antibody possessed a unique discrimination pattern with respect to the different substitutions, indicating the high utility of monoclonal antibody technology for analytical study of antigenic structure1,6). As indicated in this study, monoclonal antibodies possess extremely high serological specificity, capable of achieving high titre, in addition to strong advantage over conventional polyclonal antibody in that high quality antibody may be reproduced upon need in a large quantity from selected cell lines in storage.
